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(54) NONVOLATILE SEMICONDUCTOR MEMORY AND ITS OPERATING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the injection 
efficiency and locally inject charges in a part of 
distributed regions of charge storing means to store a 
plurality of bits in an MONOS type memory transistor. 
SOLUTION: The memory comprises first conductivity 
type channel forming regions, second conductivity type 
source-drain regions (bit line BLi, BLi+1), gate insulation 
films 10a, 10b (or 10), 17 on the channel forming regions, 
gate electrodes 15a, 15b (or 18), CG, and charge storing 
means (charge traps) which are discretized in a plane 
facing the channel forming regions and in a film 
thickness direction and formed in the gate insulation 
films so that, in operation, hot electrons due to e.g. an 
inter-band tunnel current are injected from the source- 
drain regions. In the gate insulation film, a third region 17 
(R3) having no charge storing means exists between a 
first memory area 10a (R1) and a second memory area 
10b (R2) into which the hot electrons are injected 
locally. 
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i J m i gma#3MM> <b & 4 *■> * 
» 2 *«a**#* ±Bf- + * 

±Ef- * *;H§MitiW»=it|ft| L fclf rtiJ «t TOP /j fate 

fio 

E*©*»»tt¥*#E*««o 
ISt*3l3] ±Sr- M&ltSia. ±EV-X • l-'N 

t £#-t-£ffi;£3t 1 E««*»*te¥*fl:Ett*1I«, 
±EV-x- KW >ffi&<Dllt}3;frb*7 Yx-\s*r h n 

±e*i, H2t(itmcft2fL. *nxi/nD>#. 

ftA £ ii4r 3 <nmig, t ZH-t- 4 m 3 E«07p» 

5 ] ±ES#^«¥S* J ±E^ 1 . * 2 Ettff 
iEfcWSflt^aofl-tffliaw^tE* 3 <Dffil£t?>L-C 
EttHfio 

6 ] ±E* 1 . * 2 EtgfiiS^StomSrflie 
±E* 3 0«*d«#-*m«>«*lR* f>45 M«fl 5 E 

[»**7] ±E* , -httE**, ±E*lEffi*li: 

L, 

±E*1, *2*J:ir*3 y- h 3 

«f * W*S 7 EtteTOVfttt^gfrEttgfio 
IW**9] JtE***JH&fi«J*, ±Sv-x ■ KU 

i" ±Ey- FffiiiiJicFiEr- mffi^^r 
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7 - K^[6j<o±ffi^SSccop( y h 7 > 9 f*3T\ JiE 
#1, i2y- h«***7- k«i=j: >)#a»*is*i, 

tf v h^[6]<0±E«S:O^^'J h 5 VyX^t, ±E 

»«tt**#E**«o 
[if *8 1 0 ] ±E» 1 . » 2 Efif^- «t OUiESS 3 

9l4E*«>^»«tt*i»fltE«*««i 
20 - h fifllTT* 4 1 E*0^««14^*ffE«* 

fio 

[B*ai 2] ±E»l**S5i*nS!-C*»), ±E^ 2 
WBSjP p ST-i>4»*« 1 EttO^»»ttiJs.i»#:E« 

^fio 

Ilt*« 1 3 ] ±K*- -v * ±E 2 Oct? v - 

^ • K U -f > fitt, ±Er- h IKIiMD J: C^JiEy- h 

m@^*-r 4 ^ h ? y 9 9 - Y-jsn t m. v 

±Ett«io"7- m-f-ft-Piic, a«c<o±Ey- Kit' 

-< $<xTv»igB*a 1 Ett^?F«%14^2» 

#EHf£fio 

ijoiEv-^ ■ ku-y v«***atc««i-**2 
#mut ^-th mnus. 1 3 E«o^»»tt#-#frE* 

^fio 

5] ±E*1 iE-jov-^ • 

*a 4 m 2 t , ±.%im 2 gij^ * *aic«^ 
so i-4£2 %.m£frhmm2ix. 




±E*in*fc±E*2H»i:©iBj»::. ±.mm<r>** 

■J h 7>v*X^^^J«^?iXTV^iS*^l 4E«<9 

6] ±Ef-+*;nBjft«*. ±iev-* • k 

G-fZ** 1 ) h ? > v'X 9 rt*7 - KTfft k fcf * h TjfiK 
H&ESSfU 

±E 2 v - * • FK> fittW* 2 

[IS 1 7 ] ±K*W*«#t6tt, f < 4 < k fe^SB 
«K#|6|1-4iB£ttk LTO**te«:8Ffc4vMB*S[i 

±ES#g«-JMS: tU-fhA &#§l± c J&fi $ *tl> ' 

[fltttfl 20] 11 »*ffl##flc* e> * * * * 
fcttk, 

*2*«ffl**{M»&4$±E^**^J*1H**fttf 30 
YV'i y W$L k , 

±E^ -v * A-JK«fl*± Klfctt <b fu JiE^ * * ;ujr*« 

^»«tt**flcE*»«<ottft^tt"e*oT, 

-r >a*3j»e>±E*w*»¥a:»:ffiXi-45F»»tt** 

IW*«2 1] #iii^B#lc, ><> KfB h >^n>WStK. 40 
jgBU:*v hxu^ h n > £ JiEv-7. • FK>| 

[ffi*£2 2] #£&*R#K, liey- MUtRrtCjS 
h n V «rffiA1-*BI*ffl 2 OE*0>"F»*te¥*#Ett 

W >«*j4»fe±Er- hifg^fllo^ 1 E«*ttK±E* 
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(C, ft&750±f£V-* - Kl/-f>I^>t,±|2y-hft 
IMRfcT JiE* 1 Ett£tt k Hit*:* 2 Ettflttc * » 

HHhny 4rttX1-4ll ** 2 1 EiR^** 3£14# 
*ffE*S6tt«>»ft^tto 

[«M2 4] ±Ey-H6»m±, ±E*1, £2E 
ttI*Hli:*» hxu* hD^ t ttA3<T.iv>S3Wl 

jie«*»«¥«#±eii 1 , srs 2 immmzMfc s 

««»«-fSOfl-*««*»±E»3«)«*«:^LrffiW 

[at&£2 5] ±ffi£l, 82EtS:3*ifoJ s «&<Offil«r« 

±E* 3 ^> & <£> W#3! 2 4 

E«0-f-»«tt**#E**l«)ttft^rffio 
[IS** 2 6] ±E-7SOV-* • KU-f >««W»e>£ 

xnfcftmmt < k iffir- MHftR 

ft -C-frflti- S B*« 2 0 

im*m 2 7 ] ±E-f + * ±e 2 oo v - 

ig^tts^^'j h 7 >yx99>r- vm s . ±E2 

[«*a2 8] ti&**:, ±Ev-^ • KU'fvSl 

-T 4 1S*« 2 0 E««5^"»«tt** : »E11i6«Ottf*^' 

[»*«2 9] ±Bf" ±IB2 00V- 
^ • FN ±E^- J: C/±Er- h 

hn>*«aAS*t*'»lE***, **©±EV-^ • 

E«««, i3 «t y*±E^ 1 , » 2 EfMWHIIlT* y H x 
U? h o > AsftA ? Hi ^« 3 Ofit^> ?) ^ ») « 

±ie>€'jh7> >** ? o±Er- h ^s^, ±e* i 

E*ffl*JtO* 1 Y- b «S> ±E* 2 E««*±W» 
±E^ * 'J h 7 > * **7 - K*[q) t tf » f 7JI6] k 
±E«1. «2E««*0-*»:»#atrfc #l±> -ftfe7J 



4$ G9 2001-230332 (P2001 -230332A) 




EttS**O»ftE*tt 0 
[9^3 0] ±E*-**^JS*«, ±B2oov- 
KU-f^ffl*. ±12^- HMtKiJJ:£F±E*'- K 

Ltz * * h 7 > * a f 7 - K^-[fi] tf?h 

v»*«jR7- K*i:0V, **v»ii±E^ 
*K#Lifi*14o><4T*mffi*aio1-4fl!:R:S2 8 IE 

[IB** 3 1] ±IB^ + *^jaa«, ±B2oov- 

#fofcK«aE«s*u if? h^rmowso^* yi-7 

»fw*«> > * 'j h 7 > v * * s tt ft m 1 ±J «t V 1 
/*fc»±ffi2#&&Kj3fr5£omm*OTnu »tw«iw 

jrf-t'J F5 >v^^W?nTV>«:V'i 1 is 4; 0^2 

[fS*3i3 2] ±E*-* ±E2oov- 
x • KU-f ±Ey- MfilHHis 4 CF±Ey- h 

WEfc^TLfc.**'; - K*Wk iff h 

7j IS] t i=itftS1E Sit, ^ - K*fii«>«S© > * y h 7 
>v'x^rilc±Ey- KIRK J: >)#«lc 

Bl— 7- L-fc^tro^t'J h7>y'XJ'i:o 

v>T, *-y Ui/? hn>S:aEAi-&±E»l, *2E 

7£«oaEESrEn*DL, 

hxu? h n.><offiASrfr*>ft^ffeo±E*l. ^ 
■2E«**fc»c»iSLfc±Ev-^ • KU 
I87D-7M >*M*JSfc L, 

1EH-7- K«C, ±EV-x- KWv«*K£Pini 

i:ov>Tofl£** l @<o»f1rc£?UK?HII*SI2 
3 E«ro^a«tt*#fltE**«otti^*fto 
[11**3 3] ±E2o<75V-7.- FW>W ! i2 




PSi--&fl&0±E^^'; h7>yX^(7)±EV-^ • K 

* 3 2 E««)T»»tt**flEE«*«<Ottft*ffio 
[flt*£3 4] ±Ef- + ±E2o<ov- 
x • KM ±Er- H6«l^±JJ:U f ±E7'- h 

mffi£*rLft>^ey h7>v*?o_LE7 ? - hi&*§lg 

io hn>3j*ttASft.i*lE*«*, f^O±EV-^ • 

E*««, is4tf±Egl, »2ElI*Bt*7 hx 
V? hD>;d*&A£;ftfcv>ai3c9ffii^e>&»K 

±k> * y h 7 > * ©±Er- h ±mm 1 
E«a*±w»iy- hm^> ±E*2E*a«Jto» , 

®3&»(b 4r4±E^»»tt*##E*«KWR*ai LB# 
R^tt L*rtl«)E1t*J***«v-x t ft* J: 9 lc±E2 

±E* 1 r- h ZV/itz li±E* 2y-hSS 

ic, ±E»3r-h**«)enjiD*st-iBicftttoaf3c<o 
b^i±?renin-r-5.tt*S2 oehot^ss 

tt^*ffE**«ottft*feo 

e>ftAs*i.±E*w***a»cfii»**fcv»*iu^ h 

3o v>T_tEV-* • J^M >«*fflK5ISi»<B*fi2 0 
E«<o^»5M£*il|#E«««o»^ffio < 

[w*ii3 6] mzmi-. ±ev-t. • Ki"f>flttt* 

*tTff»$itTv»«iU^ hn>Sr, it© h > ^> ;Hc&* 
i 14 F N f y % )V®$k*m v^-CfflglJ \z$> Z> v^li-S L 

[IS*3S3 7] ±E*l«SS* J nMT-*>9, ±E»2 
*ma>4 J pat* **W*J|2 0 E«0^»|gtt*i»«E 

40 niisewfijftTj&c 

[»**3 8] ±E*ff*«^S»4, -T< ft< t bftU 

a 3 8 B*o;F»«tt¥i*#E*i6««>»fWtt 0 
[»*S4 0] ±E^- Ha»Kl4, ±E*-**>H&£ 
so ®«±(0**hAiffej&llt, 
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[0 0 0 1] 

*<0^*^/&Tli£ir- UStroSoy- b&l§ 
iwrt^i^ ¥®ftKStiMb£ft£*^g«#g: (fll* 
If. MONO SS-^MNO smz*Hl2>mmPl<OW.ffi 

C *f L m# £ ft a A L T g« L X ? I £ < 

[0 0 0 2] 

(fcfcxtf*£«JaifcSfc: 10 0MHz) RHINO* 3 

»t-^*<7)i oo^ s &*a« x *) imt 
[ooo3] ^a%i4^#^*vt±> %$s*m$-tz> 

loating Gate) fflO«5&»U, *W»»^R*«FB6'JKBI 
ffrfbStt*:, flRlfMONO S(Metal-0xide-Nitride-0 
xide Semiconductor) 

[0 0 0 4] MONOSiTOWi^^'J-CI^ 
*«fia**±flsttKiao-CV*4SMfclg| (Six Ny (0 

<x<u o< y <i) 3 m*ttzii h.vimimtg. 

^|6]U«ty f llg)P^|63l-) JitMbL.TiM*oTv*&fci6 
tf«j##tti ! , h>*>H6fMt (#hA«W) 
If CD15;H:, S i x Ny li^+t 'J71-77 7 Kit 31 
$ ft h "mo x 7. )V ft is J: If & H ft K 

[0005] z<DV>*)i>i&®ii&izmffimi~v-?WM 

FGltli# <'0*WjJ*'J ~ * '< 
**U MONOS®-CI±, WWVflt^a^HINKlitt 

Hft«)I««JtHftt* , iT.Li:<^. ZOtztb. MO 
NO SSici5v>T(±, h >*;v*&$iy&<oS8gfbi::.fc*€ 
fflfitfWft£0>ffiT<D|HJ«l± F Gffl»ifr8Bl?J-CI*«rv» 0 L 

9\Z&\iZ> Y>*)i>*mm<oz*-v MO N 

OSI(7)W ? FGSJ:Hft<xtv>l.o ¥®ftK 




1*9*5 i tfRH*fin:i£K1-4 - t * < 

[0 0 0 6] MONOSM^^tt^^yT-gtSI^^'J 
■t ;w * 31511- * c «± r ■< * 9 - (D&m A*fiHT-* 

»k •f-o/c^^ii h y+flstmmimifwmiw- (1. 6 

nm-2. Onm) J: •JB^RS^-ri^Sf^fC^ 

is*<DM o n o s if o^sm^ ^ >j ti±, mm 
^•g-, #£&*;IjSi± i o o ti s * j Ki^T**^»o 

[0 0 0 7] ##ii*iSKfi»t^#£^i:jr5a^ , b^ 

v^o fctx.lf, V^ls? hu> (CHE) 

«• V-^fl!I^<bffiA-f<6V-^-9-^ KttAIMONOS 
b 9 >v'X^3j I ^$tL^:* ? (IEEE Electron Device L 
etter 19. 1998. ppl53 ) , lOV-^t-f KttAlM 
ONO S h 7 >->*X^T*l±, lbfPl;JE/5 ? #^ji^NFl 2 

[0 0 0 8] ffi^CHEftAMi:J:oT 
m^^sit^w^ h 9 v ^©-BCftXt S 4 1 1 Uf I 

'fi1t*^* : §^tf-i:m: »5 1 ^^'J -fe^*fc»? 2 
h*C«i>rUB4«*34 1 «^S*tfco ^txlf "Extended 
Abstract of the 1999 International Conference on 

Solid State Devices and Materials, Tokyo, 1999, p 

p.522-523" -ei±, v-zb. vi"< > w^miEepJn^rin] 

30 *A*t*itT2e7 H»«*CHEftAt=J: "9»§a 

iv>^t?t 2 tr-y n»»*«jtu« , *Hj+ i t *^riB 

otv^, :©Mi:±oT, #Sa*^fB]w*iS'[bt 
[0 0 0 9] S<bK, SffilC^oT, 2 If y h/-t;wco 

ffi«* t ^rn*^7 p '; > hy-noMONOsi^ 

40 2 ittz ( "Twin M0N0S Cell with Dual 

Control Gates " ,2000 Symposium on VLSI Technology 
Digest of Technical Papers, ppl22-123) o -<0MO 
NOSI^SMJ'^'J-Cli, y YV- MSitS: 

n> (CHE) ftAt-*i), KW>f >Jl®<0^*ft%iftlS 
t ^ ^r * ;W **Si5 1 JtS L Tffi WW I" A < -t i> Z t iZ X 

SO - 
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[0 0 10] 

fefg^fgfcMONO si/F»stt^*n-i±, 

mmw*<)T3. 2 e VJ: HIRfcli 

4. 5 vgjg^SffeniD^^t?* > :<ov-x- K 

[0 0 1 l] CHEztA^TJi, m^fS«#S 

X l 0- 6 - l x l 0- 5 gjgi 

fit£ l 0 fx h/ J c)Vt<&M.LX^Z>-hK t- 
[ 0 0 l 2 J Z1xh 3owCHEftAK<0-t^ 

[ooi3] £ hiz, itrieL^2 Mv hii&*im%m 

»»4iH**fT ^ &Ktt* V - * S fcl± K U-f 
f>*? FN h y^ifcli/O KM 

MONOSgfD^JSfS&^'JTMi, *7h*-*t« 
[0 0 14] #3&9!<7>§#)t±, MONO SS!fci:*¥®£ft 

mxtrusk^-y i**b*i-*i*k, so+x^-zw 
a>o, y- nu^cry- h&ttltJ¥ ox^-'j >y£ 

[0 0 15] 



t, ±Ef--v*iU»JS«*±t=Ktt«b*ffcy- H6WR 
E^ + *^JB««*t:Jtia]LjtiHi»3isj:oqiii¥*iajKlBt 
•y h n>jj»JtEv-x • KW >®^t»ttA? 

[0 0 1 6] *%Wfiii ^•=e , J-fe;u^^'9<7)Et|k*>' 

^ 0 ±nzr-\-smmi±. &m\z y ±ev 

[0017] *4v»ii, hmmmt. ±ev- . 
ztizgiummmt, ±ev-* • 

^i,^2 Eif ffittd<«ftoit * mm t tzmmmmm. * 

*TU ±E*3 0***«l|l-*f«.0|6i»K*?>4*o 
[0 0 18] Iffll^ r-Ftili. m-coy- 

fetx-Jf, ±Er-hSS#> JtEfcl 
EtflKlCSJtS^&l 1 Htfc, ±E»2E 

so «±»=Jgj3tS*ifc»3r-h«St**L, ±E»1. 

*«**-©iteil*K.LKJ&8U ^3coy-hS@W* 
MiiJ:i/^3wy-hm@W11<o^-v7>;u^fiS:«iSS85- 

v-X- KU-f>««, ±Ey-'M6»K*JJ:0 f ±Ey 

- hsu^^i-*^*'; KJifijke 

'j h^^-^^rtT, ±E*1, ^2r-HI#7- 

ny> ±e» 3 r- h 

*LTv»4 0 ±E*l, ^2E1S^±5«tU f ±ie^3(7)|S 
so -g-, y- h*ffii:*tU-f-ft-rii!SIHIfi«J^«ILfc, ±E 
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*lfitt**M1-«0>*'- h€Sfcitf±ES&2Etlfti& 
[0 0 19] l fcf v hZ-t^EtS©^-^ ±12 

tf±MiY- h»fi«irt-Ct*t4y- hftJ3lT-C*4o 
[0 0 2 0] £©*«S§1t¥##EtgcgBT-li:, 53-® v 

£ 2 IlftC ft L * h 5 > * 3 itT v» 

4. 

[0 0 2 1 ] *l5WW*2 0«^tc«4^»lfrtt*#ff 

frM&&&i&.ts2o<D-V-Z • Kl"f>fai, ±E 
f - * * A/JgjS1S*±tc|9rtt 6 *U ±E^ * * *JgJft»i* 

IzWtffhtitzY- hm«l:**i-4^»iStt**fltE* 
b o > £ ±E V - X • Yls-i > T$ki$Lfr h ±E* 

[0022] £©lbfMrttu:iJv»T*, 2vfvf/-b;w 

EflSOft^fc. 1 tfy h/-t^ffi1iW»^*«**o 2fe* 

- h«««rtKfc»t4±EW«*«¥«W#*«i*0- 
Hl/jr j. DV^AtSo t4b%, — 2fO 
±EV-X • KU^»t±iey- httMUROftl 
EflHR*K±K* f H!/nn> S:ttXL> ±E* 1 

±EV-X • KU>fvWt,±ffiy- HMWIrtTi 
E£ 1 EttRMtfc **Lfc» 2 E*«*K* ^il/H 
nvfc&A-t&o :«ti, Mi:, ±Er- Mft*K 
14, ±E*1. *2fiB*1fi«n»-*7 hxH fn>*« 

■C, ±E*«*»¥aw»**«#±E2SM« 



ftTv>4 0 i try h/-t^EfS<*>*&£\ ±E— Jov- 
x- KM >®&^e 3 &A$ix/ l ;*y hxv? hn><7) 
fiUMUtfc. ±Ett2rov-.a • KH 

±Er- hmmftT"&&-ti> 0 fct 

x.lf, ±E* JLEV-* • KH^I 
*, ±ffiy- M6*tH:fc<fcO f _tEr- h«SS:«-i-4> 
■t 'J h7> v'X * ©y- h ft**, _tE 2 o<75* yl-xl/ 
no -y(T)^mm^<r)^U < ti> -®>-C-k&&mZ2>Y 

[0 0 2 3] *H9JTNi, #§&*B#K, ±EV-X • 

7- K^lfiJfctT? h^tl-^Efi^^TV^^^e <J 

1, *2E«ffl*0-*»=#§iitrfc#l±, fife^i'J(7)± 

1 1" 4 7>\ 4 I4±E* "V * ;l/^Jft«*H*|- L 0 V h 4 
20 v»i±«Stt«>mffiS:±Effi*«0*l ttzi±m2Y- Y 
WMlzmutZo ifz. HEf **/HBjS««, JiEv 
-x • K H ±gy- h «MkK£ <t tfiiEy- 

7>v^^rt(C±Ey- MW- K*»cJ: 
so [0 0 2 4] ±Ef-ir ±EV-X 
SittHJ: iJftittSits ±EV-X • KU-f >-fi*Oi* 

9>^^***»asn-cv»4» i ±5iy f /4 7t»i^2* 

[0 0 2 5] #S§9!-C*I±, ±EV-x • Kl"f>W 

N0R1) , **v>»i % ±EV-X • KU^>«i*A*7 
- K^|fi]©-t^Ht?^a<0^ frY7> K 

(vo a) TtiiEif«±^iy- hmstss 

7- K&tCg^Sftfc,** 'J-t^* 1 @<0ttft-C- iSL 
so ±Ev-^ • Ki"f>*«, ±Er- MUtKisJ:^ 
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UY- YWM*^\-fc** x ) hJ'sVAf&n- K^ffi] 
t fcfy h^f6]i:i;^@SB?*tx 7- K;fr|S]?>tt&?>> 

'^e v h 7 > * r t ic±iey- hm&tf j 7 - vm~ «t 

•) &il izmm £ ft T v >4 p« -t 'j -t r W k *t 1" £ # # 

? h a y<r>mx*ft*>tt^mv>±.t?M l , S^EttffiiS 
>r >^#Jg;t U -tEPJ-7- K*K» jtiev-^. • K 

i*L-C+fl-Kft< fc£fc«>, 1 0 k My I- &±.<D# # & 
[0 0 2 6] mZLtzY- Hl#*l-*3y- hS 
©EfltflWMffl** v — .X IC±E 2 oo V - X • 

LY- i- we* aura-*- a. 

[0 0 2 7] M*NHC, #jgt=, ±IEV-X • KU-f > 

f> & a $ ft±E*w*«t#afc«# * *lt v» * i 

Eft b >**ft*4fcliFN f- y*n>$h 
«v»»±, ±Ev-x • FN >flWW»S>£A3ft±.EW 

[0 0 2 8] i 0*»$H4¥SMttE«*ttis «fc V*:<F>m 
iBrti3J:tfRW;£flKKttft*ftfc, fctxttMONO 

[0029] £ <nT-m&&*&mmmm& x v^nm 

y-x ■ YV4 a Al- 

io i»)#L<t±, V-* • KW>W*j&*pSPF*Mfe 
«**»<9*4fci-4i:, y-hWS (*1. *2r-i- 
W&.) ^<oi£/<^ TxoenJraicfcof, v-x • KW 
> ffii^W XSffi n ft L T RfeJi Ti^BSt £ ft 4 o Ltzrf 
ot, p n»*K«v»><-f TXWEEji'EPinSft, CilK 




^ ? n t mm<o x ^ ;i/ - mm z <o v ^ ^ * ^ - * 

n>(±, Tttxlfl x 1 0-2- 1 x 1 0 -3ggE«5JSv>» 
0 4 aTi:iitf ii 0 :©S^, 1 0 km&±.<D**: 

>->*x^ (i^-->') i l iawil>^-c##ii*ortgii: 
4, HBLfc2tfy h/-fc^«)#Sa**ffi-Cli» 2o 
cov-x • Ki"f yffi&<r>n t L^v->r*#l 

30 v-x • KU>f ^Sai'V-^t 4* J: 7 KR*fflLK 
>«ff*ei*n+4o 2-owv-x- 

[0 0 3 0] 4fc, 2 fefy h/-fe^#gii*t:*a*^ 

*'jF7> vts t Ltd ^ t x.(?s#«##a 

it*. f*W*3O**»fl-i t M0S*jt 
— 5£<75f&BK:ftiJ«l.Ti3 < d fc-C, — ^©€»i£"C-K*tti 
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<fiTLBt*HJL*»* t it*:LJ:d k-Titx 3 
^hD-ji/h^^v'X^^-/ F*7L, U 5 y 9 t L 

[0 0 3 1 ] ttz, 1 kfy f>/-fc/KO#£&*-C«i, 2 
ocov-x- KU^^«*3H**f>*Sa**:ffd it 
* J tr^& 0 V-X • KU^I^^IS 

ttAttrBfli-tit-tiiaWtt-C**^ V-X • KW> 

tlfttiiiCl 0, y- hJbPfcfcillf 1 0 0 nm 

h a z.<otz*>, y h?v^^©Liv>«E 

fctAif i o^ sJUTt, (aE*«>^yy»sa*3j f T"rii6* 

^ * y -fc ;w t JtS L X 1 «r JBUbfi < tt h . 
[0 0 3 2] iH*B#KW\ fcfcx.»*V-X- VU-Offi 

[0 0 3 3] 

bii:, mi *a3Bi»K«*^»«tt^ * y gaogsp 

¥®SISr, 0 3 KEI2<0B-B' ilttcr&o £BffM®J7><b 
[0 0 3 4] iCW^t'Jglrii, tTy h* 

(»i*a») j9*±e» hi&g (*i±ai) taie-y ma 
(ginno cwiftsjt, v-x* (^2*®» ^* 

±V-^i (*2±«l) t«V-^» (£2M*) K» 
«-fk$tLTV^ 0 ±kfy MMB L 1 IC-t W:7 h h 7 > 
y'^^S 1 1 t^LTBUlfv hi&SBL 1 
±tf7 h«MBL 2lC-fcU'? h ^V/X^S 2 1 £t> 
LTlJkf y MAS BL 2**»«EStir<#»*o iv 
-XfiMS L 1 iz-tlsir V YyyiSx? S 1 2 £^LT 
BJV-X^S S L 1 *«»SE3*U iV-X^MS L 2 K 
■feW*hb7>vX*S22 Sr^-LTBJV-XiSlS S L 

[0 0 3 5] IIJkTv hi^S B L 1 tlV-X«S S L 1 




iWHK, >*y h 7 >->'X *M 1 1-M1 n (Jttx 
lf, n = 6 4) 75*£ylJigM£*U Wl^y h&SBL2i 
@JV-X&SS L 2 t«orfl{C, >*'J F7>v^?M2 
1-M2 n**3fe?iJ«^?tiTv^ 0 coSv»|;^JU» 

h 7 > v'X * (SlltS12, Xli. S 2 1 t S 2 
2) tKJlK ^nJl'TU-f^nWo-; 

[0 0 3 6] 7- K*lRHcBSfi-4>*y h?>5>X* 
io Mil, M2 1, -(O&Y- h7i*7- KUWL 1 

?iltv>S„ f^^lZ, >^ey h7>v*X*Ml 2, M2 
2, h**7- K«WL 2Ktttt3*l, tfc. 

^n7>^^Mln, M2n, •••<£>#•>*- h #7 
-KiWLni:»«?nTV>4, 7- K#fol=IMBt4 
-tl/^FF7>">^^Sl 1 , — G 1 1 i:J: 

•5 IN® S it, -fcl'*hh7>v*X*S21, -l±3*W& 
SG2 1i:J:iJ(W?n4, 7- K*lHC»» 

t4-tl/Mb7>v^?S12, -liMISSG12 
iri *)tm*ti* -feU* h !-7>yX^ S 2 2, -IIS 
20 *?US G 2 2 K «£ tyftMZtlZo 

[0 0 3 7] i^ftlNORHr/l'TU'fTIi, B 3 K 

[0038] m^mtsmm i soci^»?fi^ 
so ti±o, *»9i«5 "v-x • KW>**r **1-Htr 

fHftSBLl, SBL2 (JilT, SBLt^ie)^J: 
irmv-X»S SL 1, SSL 2 SSLtS 
E) *^JS^itTv^ 0 . SiJtf-v MftSBLiJitnMv- 
X*SSL±K»ltlR*^LTlttXLr, #7- K«W 
LI, WL2, WL3, WL 4 , - (JilT, WLt* 
IS) *»»MHJ:E«SnT»/»A 0 .Ift<bc07- KIWL 

w±ii j: tm^mtmm i so±i:iltv»4, iutr 

y hjilS B L tBlV-XijtS S L t(Dffl<D n 7x;HW 

•<o g&#- 1 , # 7 - mw l t * y f 9 > y 

x^<o^^^;v^«ffiitt ft -€-o-^-v*^j««* 
K*-t -6 BJ kT 7 h ijilSB^-T) 5 K U^T > , BJ V - x Hffi^o* 
v-x fc LTSfg-f £ 0 

[0 0 3 9] 7- KISWLWJi®i3J:iy*fflS«±, *7-fe 

iiCli, m^rtPB-eiytf y F«SBLCati^?h 
BV-X«S^Li:at4V-^3 

so BC, SCIi. fztx.i£, y£ y h 7T|6]C7)> >J \-y>-y 
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6 *mzt\zmthixx^z> 0 ttz. mi&m±z. 

1, MB L 2 , - mi, MBLt iSffi) fc. V-*=i 
V:? * h S C±izmf&?2>3E.V-X&MS L 1 , MSL 

2, - (WT« MSLtSlfi) #£S1K, Wr*h7-f 

[0 0 4 0] ^WSfflNORa-t/PTU^Ii, *i#a 

6 (evU) *j:tr«f2*a* (v-*») a«»*ft 

7 hny*? hBCfciD f 7-*=i>?:7 h SCIt 

[0 0 4 1 ] HJ*§1 (SUkT-> hill, fflv-*|ft) 
«*-e»j£L f>^»jt't LTteit^S 

*«>*/MMiF-eifofc»«-, 8F2 Kiav^tic/hS 

^-tA-ffia-csji-csio s^k, iff Faiv-^* 

S2 l5^S^O#«£7n-y ^filr*^**'; h5 
>^>»fc±li7 hi&MB L 1 ifcliMB L 2*»?>«J 
±e> b«W>«*6««L<ffi«Sft, iSjS 
ft, fifH»*aftc*TfU"P*4o -feW h 
•/7?S12SfcliS2 2 0ffliT, iv-^ittv 
-**W»fc9J»>liLT, fSSfift-f*- t^lio 4 
M*4*5i8fttf>fc«>l-U\ 11** HHSBLiiiOf 

t«L> mMBLiilCiV-^ftMSLt 

[0 0 4 2 ] E14IC, ^'Jl-^y^i'W?- K^|6] 
<0l£^:BJf® 0*^1-0 H4tCi3V>-C, BJtfy htlSBL 
fc»JV-X*lS S Lfc0>IWK»$ft, 7-K||WL* J 5: 

[0 0 4 3 ] f-^*^»*W*±CI±, Y-Ytm.Wk\ 
0 «r7>LT*^'J h7>^^©y- hES (7- K» 
WL) i«OTSnTV»4, 7-K©WLIi, — ftU, p 
iifclin MO^H****** fc*A S ftT^mft * ft 
£#'J ->'J 3 > (doped poly-Si) , Xlidoped poly-Si 

Kffiai-i^^^^iaiofts (y-hft) »±, o. 1 

^mfilT, A;titf 8 0 nm-9 0 nmgftftSo 

[0044] y- hiill 0 li, 

TJl^fcMU, # hAiieiWSti 1, gftll 2, F-;7" 




IMRRl 3*<b*ja$ftrv»4 0 tfhAfcltltl 1 li, 
fcfcxli, M^SU Cft^aftfttSLTfflv^ 
«„ «KfA«MU lOBWii, «BJHtfcJSUT2. 
5nm*t>6. 0 n mO®Irtfft*4 £ t J& f T§ > - 
CT*I±2. 7nm-3. 5 nmi:K?^Tv^, 
[0 0 4 5] mim 1 2 li. fc x-ff 6 . On mOgft 
y'j3> ( S i x Ny ( 0 < x < 1 , 0 < y < 1 ) ) JR 

CVD (LP-CVD) KJ: »>ft«?*U JR+U+ir'J 
10 T l-7 7^ ? #<^iitv4 0 fiftRl 2J±, 7l/> 
(FPS) ^m^.fE«#14t^1-o 
[ 0 0 4 6] h -y -mmm 1 3 li, gftgU 2 fcg>jKB 

r^*-* MiJmiBa^o^4m»#^fttrag 

j£ £ ft-So h -y 1 3 SrHTO (High Temperatu 

re~chemical vapor deposited Oxide) UK i *)M$i.Ltz 
S i O2 Kt LT*><fcv> 0 h y 7*%ill 3t5 j CVDT* 
^jSSftfc&^li&MSKJ: 13 CO >7-y 7tfMl&2ti 

h 0 Yv-fwuki 3©aup«±, (7-k» 
20 wl) ^f)0*-jKoaA*^rs&tiflitLTf'-^*gi 

nT^4iaS:Wfi:TS*JLh*BI*Jt*tc, fk{St?<> 3. On 
m , » * L < 14- 3 . 5n ma±«St* £ 0 
[0 0 4.7] lOioiSEW^t'J b7yy^^wS 

»m&mm I S. 0 i3 J: V n 7 xiuW^^A L tzfe 
C, B!l^-y K«lSBLijJ:trMv-xttS SLfc&£* 

^tSEISSffl CO ^ * >- ftA^ £ CIS C Xff 7 o 
[0 0 4 8] o§*|c, ^i#MSUB±t:y-h«i 

30 mi o*E£ii-r*o a#;«iic, fctxif, s^rasssm 

toSi* (RTOffl (C «t 0 1 0 0 Or, lOsOiKI 
4rtTV\ »fty'J3>R (**fA*g*SHl l) 
-So on:, tfh^&mmi l±lcLP-CVDrilci 
")fift->';3>K (fiftRl2) t, **mm#6nm 

li, fetx.lf, y'7Dny 7 y (DCS) t7^-7 
4:a-frL)t3!r^*fflV» % S«at7 3 CC-C^ 7o jkjs 

40 3) tMtio iOiMli, 7ti:x.lfH2 0#B5C 
«fC<PiaBE9 5 0««ltfT^o iftKi h 

5 ?7 , l/^ (Sftv'J 3>H«oe^54-"b<Ox^;p^' 
-M) A»2. 0 e V£lTOSS«iv^ + 'J 7 I- 7 ^ 

-2 X 1 0l3/c m2 (7)^S-e®fi6:$ft4>o $ 
tz, SftHl 2* f l nmUMUJfeBftfty'J =>R (h? 
^ift»Rl 3) 7**1. 5 nm?gfi£$n, C cOffl^-CTte 
OftftiW*»»* L. , SftJH 1 2 coS^mi?* 1 6 n m fc 

[0 0 4 9] y-Mi (7-F8WL) t^^^SM 

so tt7t?nMW pfhitp) toawm^ai^-ti:, 
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£ <Dmmm £ -s l x m 9 - > \z xmn-t . . 

US B LtsSUffflV-X&S S Lid, 
hBCis£V l V-X3>9 9 b SC«tS. -€-<0 

jjgco©fi£i5J:^-vC-3- hjSKt/fu/ KM PIS* 

[0050J zntottmaw^mfkit** 1 ) 

*9M \ 1 IZ-7-9 i&£&tr18i'£&mz%lW-t2>o il 

6»±R*aiui*^<-f r^Kjg*ft«:^-rig»ia, 07 

fc, ffl8'*l#*a*|ftf¥4:*1-*?-»fi5Ba, H9IJI* 
[0 0 5 1] #§a*B*K, 0 5tc^-rj: } SJR7 

- kuwl 1 umsfeojEWE, m*-tf 6 . 0 v £ep*ni- 

& 0 tf y h H.M B L 1 , I«±V-X«MSL1 

* <t wmw* s g 1 1 , s g 1 2 »c»f fiwiEmffi, fc t 

x.tf-5. 0 VtEnJjDi--5»o ifc, *iK7- K*WL 
2 ~-WL n UW£<9#£i£**JbWE. fctilfOVi: 

BPirau *a«±try f»bl2, #wr±v-x* 

MSL2*±l?ifi (n-JxM) K 0 V * epiDi" * « 
^Oti, IMSG21, SG2 2*» WWWflEVcc 

T«j*i-4o mnm^v hhsbl is* 

ITMIRWI V - S S L 1 iz - 5 V j&*fi5» S *U &3ft 
gjfc'y httS BL 2iiJ:09MWWUv-.xfcS S L 2 C 
0 V^fSitS it* o 

[0 0 5 2 J -<0#§ii*.^#T, ##ii<^*t^coji* 
'J h7>zSX9Ml 1 IC^T, FHWL 1 tc 

aiSPSnfcjEWEHJ: Ifltf v hi&S B L 1 
v-*«S S L 1 ^^tpIWWit(0gI»>2 
Ztt® 1 4 •) , x* Kco tffi tf <0 tf^M t £ 
z>o z.<Dt£^y KB h > J: ►) m^ffiH^ 

^«fc tjfs*^!- h >*;uu vMT-mami8.m\zm.ix 

mmizmT k>; 7 h lt, -tc -carina sju 
ffiwm^mx-&2>** y r h 7 -yyi-itx^ti^o 

[0 0 5 3] nvf? HSBL 1 fti" p S^FttttflUft 
*»fcO*ffifttA, BJV-*»S SL 1 

tf, *nMfmiztitf2>**:>) yv>fx9<Dr- \-m 

tfl 0 0 nmJJUTtfiv^K), 0 8 K^f A 7 *« 




S«¥S<07>#® ftf, SBLW' e> <0SW£Affii£ 1 
4 at. S S L{I/4>^mW&ASigl 4 b3!> ^ 4>$^-T^g- 
10L|v»«ffii'*|<fiTU #§a**»4S*t 

[0 0 5 4] -Tf, RCT-n -y ^rt65^S^pJ*y 
io >vX^M12, -T-li, y- h t V-Xi fell KL"T 
>k<7)mz5 VLtfWB.tftftfb%^ 0 ifz. ftO/n 
•^rt^I«^*'J l-7>y^?M2 1, M2 2, - 

(i 6 VfiKL^WE^^^ftv^ LWoT, 

[0 0 5 5] CO#^ii^^jiT*li, *WO*JWpJi* 
[6]tftA^[fi]**»5{?-Si:i-4 3t«!), t£*©CHEaA# 

&fr1fiWft<Dlil3:£mz'&ffitf&.\2ti2>Z btfh, & 

tx-lfl 0^ sHTtt*i *) l*ffJSL±ffl< tth Q 
[0 0 5 6] £l±o#*a*ftffe»i, 

a-y9£,UTX&ftizi. VfSifcLtZo *$kMrmx 
l±, ^TOT-n-y^^rSiRL, 7-K*WLli:14i 

30 ±EL/;ttA«i*oa»*:J:9ti;7 YMtz*)<DW 
# a**at*«lffiSv» CHE 
^tiiiAMh (B) ilr*ofc-fi^JtSa*T 
ffifc-fc^ata 1 , *ltiil®S8-Cfil*n/<-f h (kB) fil 

[0 0 5 7] K*.diLTMi, ^-->'St<^fcb L«r**i:1- 
*o H6C^t-J:7»w, FiMBL 1, MB L 1 

2, LfcttJR-e, ±V-^«HBf3eoft«ffi, 

WL2, WL3, -U»fje«>tt*aJt*tJt*ff, 
40 If 0 VimnL, itfy h §MB L 1, MB L 2, ±5 J: 
^'ttS (ti7x;pw) (CO VtepjDi-^o ^T<0 
SH?«SG11, SG2 1, SGI 2, S G 2 2 

2. ov^ensp-r^o 7-k»wlic« 

HLZtit:** 1 ) b?>iSX9Ml 1, M2 1, 



*l g§ 2001 -230332 (P2001 -230332A) 




[0 0 5 8] rl*(4, **£B*&, FNh>*'J 

4»£\ H7K*-f4 d 
&WL 1 , WL2, -£-5 V, ^T<7)±tfy H&MB 
LI, MBL 2, ^t»±V-X|MS LI, MS L 2 
fiitFgtft (n*x*W) K5 V«rRliDl-^o :ot 
I, ^:TOSS?®SG 1 1, SG21, SGI 2, SG 
2 2 t*iff.*EVcc-C«J#i-*o 
[0 0 5 9] £*U;4 S9i:^tJ:-) 

tc *■ * * h 5 1 # ik**u L # v>tlS^± 

1 OmsiSST-Mfl, h 
J4*-*ttA?H*B*WS>*llttl 0 0 m s tcJt-< 1 «t 
fiUtBMfSixfco it, i^*©*-;i/ttAi:iiiiT 

[0 0 6 0] Dkllllfe^ncffDy- hm^9 OnmS 
JKtSv^^EU h 9 Vv**K#L, V-7. • FM> 

t*4 L |v>jHEofiT##t)iii i t Wot. 
Z\<Ofz#>, r-bfi49 0nmtfi<n-i:fxl/? 

Liv>|tI»ftTi:**<»4LTv>4 
t*tSiJ£*L4o JiLLi ») , y- hS^9 0 nmOMON 
0Sh7>yX^f, #Sai*«aEl 0 pi S7i*il$;£*l 

to 

[006 1 ] iFsa**as, fi*tt^<7>> ■=& u h 7 >•>* 
**o*a[-*ffi&te£on-cfctf Lt„ ioe#, k 
u-rvSJE-i. o v -cw^iiR-t 7 'j - ^ 

S%I4 1 0^A&±-C**t*, ^a^-fe/POKBtAlb 
L^4U5r fclifcv\, L/:i ! ot, r-hft9 0nm 
WMONOSI^t'J h5>->*^^^45V>ri3t*ttlLB# 

t„ it, ')- V74 *9-7&i£i>m&Lti1>*, 3.X 

[0 0 6 2] f-*#3*;c.0»Ut» tt'JTFryy 
**»fcft**LTV»4fc*Jl»-C, 1X106 ®im&-t 
zztrffi-fr^tzo itz, r-f&Wft&ii. ixio 

6 |5]«>f- 8 5r, 10^*«J£Lt o 
flliil), r- h«9 0 nmOMONO SS^if%14^ 




imfr£>Z>^ttfX-£tz 0 

[0063] mmtm&iz&z^mzmmvmw.X' 

14, ttCLfcJ:3£ % /OKffll->i^l*y Fxu 
^ hn>«5KK4 4##2 I *£fH tattA&spd'C H 
ESAtlfc&LT 2-3 ft, wattii**^ 
f£-C-$>4„ it, *y h*-;v£AT-i4&<, ^T<0§! 
iftlci OS**^ ta, *-*&A?8*K4 4iie 

io [0 0 6 41 121111 

«»=##a**ff ^»*, it, ##ii*^F 

iZ fcf -y h 4 0V * t <4 y-^*ta«tii 1 1= 4 

-t ;ur n #it45 4 vm+mmum 1 msjgs t ra^T- 

20 ft<, 0. 2 5/imUlT, tirx.140. 1 8 f* mf * 
&o 0 5-ia7cO/^77 1 ^#*^tia i i>, TK 

[0 0 6 5] 01 0 I:, *Hlt®!BK«4M0N0Sa 
^•=e'J h y yVX9\z&\i*X, BJV-^HS S LWJtc* 
£ 2s* £ It o ^1- 0 BS^^^'J h7>->*7.^ 

mi i \z^%^*'k mmms Giiztzt*. 

IfOVtc^HL, pf -f^^lotl/? h h7>v7.^ 
Slit*? Ft7?« 0 f&<£>/W7*&ft : »4l2l5 t 
so Htti-So ^^'J h7>v'7.^Ml 1*^ 

ttS^taH^y URS BL lmSjI^n-f-f >^ 

ltr-hWM (Mv- WLl) twfflctii 
IEW*$jtiV'o -75, HV-^HSSLltaj? 

7-k«wl i top^i~(4, frieLt4 ; 7t;i 1 vmg. 
iobiiv-xassLi«o«i (us i sit ffiMt) tc 

JMffl&K/O KM h >*^*»UieHLt*y h^W^ 

40 tL4o 

[0 0 6 6] ffitc, gljtfy hjjgSBL 

wjffliiias g i 2coepjnmff£^-i' u^;hcl 

tpfti jugco-fe b^hh7>v^^S12 : Sr*->h 
t7?t, Clttlcj: iJSJV-^iSIS S L 1 t7n-r 

>yvmt-rz>o ztuzx^ r- htmmi oonjif 

» mSBL lffllO«* («2IB1gffi«fi) KjfWttU/t 

z.<D$&2mmmt&i l zftffitfnzfcft2ix& 0 mi 
so ik, » i , ^aietg^K^tcf-^^^^t* 



«GS 2001 -230332 (P2001-230332A) 




*m<r> Yy>V7-9 *mto % 1 ■ 2 fEttffitt 

#ft U CiftKJ: 0 2 if? hOT-'-^^Hlzi^giJ^ix 
[0 0 6 7] f£*£iiLT*li, a*mLW*otif* { if 

s *tfc * i i tz a m 2 rimmm** - fr&&m (v-z 

ffl) t KZloK. V-X • Kl"f>WE (itf7 hH 
MBL lis£U t &l)V-X&MSLl<D'€E.) OEPiD* 
ft£#t#£o ££xtf[l6U;^1v^T*#M*FUi!iV> 
t\ ±.V-*i&MSL10£PJDmJE£-l. 5VKSHE 
U V-*ffl, 1-4*>t»BHf?' HI-SBL lffllO»2ffi 

S S L 1 fflO^ 1 KiS«*©7'- * *«*ttJ-*- t § 
li, ±tf? h&MBL 1 £©v>SEE. 5 
VU, ±y-^lMS L 1 frJ*v»«E, fctilftt 

*i, H2ies^Jt<o^rno«j#T'-i5'Sr^*tiji-3i^c 
jfccriajtj&x. act 2 try h/-b^«BE«7* 

y- hmm^iir- hft^o. 2^mo»^-fc«wiBi- 
[0068] n 2 mmmm-cits m 1 uss^s* t 

ilfciKLT&A^£* J 3ffiW±3c#£*U il5il##ii* 

1 , *2E1g**fc!ft:£t:: 2 tfy ho 

t K J: , low^'JtA-Ifct) 2 tf v Y coiSISf- 
7 h/-tJH2H<0M0N0Stfl±, f ifccoMOSfltiiO 
Y y > i> z 9 <vM*k. WhY- H*5vMJ^yn 

[0 0 6 9] *3~*6SUfcJBlB»= % ft 1 , * 2 

fl&^Sl w * * y * ^ r w o « j£ is J: < * - > «o gg 

[0 0 7 0] « 3 S^Ml 
HI 2J±,- *3!t»JBffiK«4#JHv-.x»N0R8I«> 
* 'J eo > * 'J -fe ;l> T U ^ 0«EB&ffifi£ * 

[0071] £©raMStt.**y*«-cH\ nori^ 

1MtMt/£$;h.Tv*£ 0 m 1 2 ic^-f J: r> K> 

> VTs ?M1 1 -M2 2 A J fr? | J ; t£l-BEfi& *U £ft<b h 

9 > v * * m*t 7 _ KH, tf 7 h <t tT^fSIS V - x 




> * >j h 7 > ->'x * m i i is x im 1 2 o# K 

0«7 HfcBL.l *U #V-*7>*V-*«l 

sl i i:ia?htv>j„ Y^^mm-t 

h/^ 1 ) Y y > is X ^ M 2 1 i f/M 2 2 W# K U •< > 
hUB L 2 tcg^^a, #V-^j»»V-^»S L 
2C««3itTv»4 0 7- K^|6jl:K«t4^^ 

•J Y y yy**M \ 1 tM2 1 <D&r- YffV- K«W 

io h^Vv^.tJ'Ml 2 tM2 2<D&Y- Ytf<7- V&WL 

[0 0 7 2] ii3ii> m3 nMMmiz%z>mffln o r 

130A-A* aiKf&-afc»rffi«*^J,<:A»BIT* 
[0 0 7 3] i«)ttlNORfi^* , J't*7l/'f-ett, 

20 T#&mm® i s o«?fitv>s„ 

ISOli, 0 13 n {C, tf y h^[fi] (gl 1 2<D 

1, WL2, WL 3 , WL 4 , •••* t *IHIHHEi|(l$fLr 

gf m, y v -rmmmfr h%z?-Y mmm± k 

io 

[0074] zm+frmmmm i s o <d mmpwtmm 

30 «K^V»"C, #7- K»©*B^X-^(C, MSUB 

HIS St KU-f >^F*MMI«D ttf&KKMl&ZIXX^ 

l±, ?* f 7- KTJfS] (Bl 2<7)«^|6]) tcii^ 

^-lllfilMI I S0OMI!O*-r&£3it, tfy h^riSj 

io [0 0 7 5] 7- K«0±ffliiJ:U f «a(i, Jglifl 
totLTV^o 7-KSWL1, WL2, 

*7*-;hiSf, ^TOr-h^I (7-m) iJ 

>f K7 *-;w*g^S* J jg^;SinTv^o d(73^7-fe7 h 
i»#Si3J:U f *'l' V<7*-)Mtmmizl: ij, #7- K«. 
|S]±<o^^-Xg|5^iC, 7- K«lKj&oTi|ffl*v»ge» 

[0 0 7 6] V-X^«Wffi«S ifcli FW 
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h*-)V-£t&£ XoizmMtt 
QZi&ffil, Z<T>±.\z^ i7f>m?ffl01/y^h 

< U 4 

fc, — WfcSe^flrtUMW I S0£ftfc&. *U, - 

s. 

10 0 7 7] H*U*v»iai»|Rtr3>* * hJUBWEW 

hBC±Cl«t*^HBLl, BL2, V 
-X3>^?hSCii:8»t4v-xasLl, -a 1 
£Z h 9 4 7"tt £ tiX v»* o 
[0 0 7 8] iCWINORI-ka'Tl/'fli, -?-.OtT-y 

Zlxho SBi^>^^ h*-*o3Bjft-eii, 7-K 
*S KM >*ttW**D0)SEffiiIjj& 4 *&-K^JS 

[0 079] tf7h3>^^FBCItliV-^3>^ 
=b*>, 7- K»Wi:-jSLTt7* -7 h*g*iJi£f2 
(j^y^/iy 9) frfird«»tT-IM K7 

R*<o*'MMBFTfrofc»£\ 8F2 fc2v»**fc/> 
[0 0 8 0] f 3tffi»ii:#4M0N0 SSM^V h 

£*^r"J |>7>->'^^t-li, V-^^»I«St KU 
-f >^#6*ai*D fc <7W|6]7?|S] (f-***£ti|) t 7- 
K*WLOBBai*InI* t KX , t4o LfcffoT, y- hft 



[0 0 8 1] ^WJ: o &*#j£?M -t'J h 7 > v^^coig 

mttmtmm i so, y- nf&ttRi ojsj: try- h 

TOflROJMUinlfrfTofcfcK, J&SLJfc'<*->fc 
[0 0 8 2] jgc^T, 01 4 0^*Uil'7 WiSiii 

± ►man-* v-x&xv >^msm^.s, d± 

kf y h rz > * ? FBCfeiW-^3>^? h S C £ 

BMvj&j&is XV* hlULb/iy KM dig 

20 [0 0 8 3] ^1, *2H*®»-CI±, ffltff h«SB 
L&XX/WlV-XMLS SLC'fel'? h h7>-^^S:^ 
LtF7>v^^W7-^ • K U i >^*6^M^l-f53i 
Lfc, 3fc||Jfe^-CI±, *i, *2 3te»JBSR-eHtr9 h 
&SBL33XZmv-A&SSL izm& L 7t SJE £ . tf 

y h«iB l&xvv-z&ls nzm^mu-t^o -ttic 

^ic±5»t*mwwftA^<o$*i.*j±*i, w.2%mwm 

30 [0084] *ib\ *nMfm<o$cr*t l-c, y-^* 
a i tr/ $ few tr y h »«:» i Hifi^l t LT*. 

*#^#fi*flBi**?>**L, 3 2~12 8i«^ : e i J-fe' 1 
[0 0 8 5] «.4 

m 4 nMJBii ii , ±ie l tzm 3 %m%m<r> j^v^^t 

V - X & 4- ffl v » tz mm N O R S ^ * ' ) -fc * T l/-f <r> m. 
40 ffi§ i FMBl'C^)-&o 

[0 0 8 6] RI-tJl'T U^f "Cli, El^-^iAtn 

7x;noflClMfi9 H/yfS/;l±LOCOS^f 

s^st^e 1 so^viBH-eify hTJifi] (mi 50 

(Jifi^LT, #7- mWLm-2 , WLm-1 , WLm , 
WLm+1 *«*|H]|«KE*SilTV»4„ :«7-mti 

so [0 0 8 7] #X?5ME*^Bomffiftaiffilbtifi*ic£ 
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v»T, &7- KSWiSMX^-XK, tajxJfnS**^ 
*TO^K*ASiiTV S tKl/-f^ 

K#|6j (El l 5co^^(6)) cttXT^MMgJtJl I S Q<r> 

f >**Mfr«*Di4, -e-w^istiegoixtjoiuBa 

[0 0 8 8] #7- K&OSBIi, K 
4l& 0 Lrt><>, _LK7'n-bxi4y * hv^J-^giiS; 

^^ftiitst Ki"f^i(t»f*DOI«i:}tU 

[ 0 0 8 9] *©±ftf? h2rfiHcE»3iiTv»4 y- 
, SLn, S Ln+1 (JJIT, SLfc£E) 
\± , K H > ^MttfRtt D Sr S tt £ <b frSt&ifiJl 

i so±tv s±KttfT ltess4v, 

L±KI4, »2«lB«|«t^LTlf7 MIBLn-1 
, BLn, B Ln+1 (BIT, BLtSSIE) tJ^WPIT* 

fifiU try m*«i03>?* h *-;u*4hLT\ 
[ 0 0 9 0] znx i%mi&<D J t)us*? ±|E 

«*S/h<OfHffig5S t 14 * t> T, fi/Nrn-t^ P!#<7?« 
[ 0 0 9 1 ] ttSgfflfflMS 

V-*«N0RSl©JR«iteji*';S«K|»1-4 o HI 
6»±, fiSftiltNORIiO^tn^TU-fiit^t 
!U8&EIT&.& 0 El 7(4, ^9.«%NORM<75^ 




[0 0 9 2] C<7>>* 'J-tJl'Tl/'f "CI4. SI 2<S>4 ; ? 
Ky-x&75 J #8t£4i.T45e,1\ »a-fb?nrv^ 0 c: 

it Mlt LT*i6t4o Lt#oT, 

'J -k T 'f T* 14 % If y h^|6]WE*|l4^:r "lf-yh 
H" i:^1"4 0 h&B Ll-BL3li> 01 71: 

^1-<Mc, ¥»flcoroe«fllift4>'b&«ffifiME* 
(iijfc'y MIS B L 1 , SBL 2, •••) t^m^Ltt^ 
\Zv ta>9? hifrLX&W&Vy HSBL 1. SB 
io L2, •••Kgi&Sftjtp' *;PE« hi&MB L 

1, MBL2, •••) hfrhta% a Z<Dj* * 'J -tr;UT U"f 
cD/<*-y-c-l4, X?3-MM&ltBl S0ri f £<4<, 
Ot3\ ^1 ~^4SIJiJgS<7)>*';-tJl/TU-l' «t O-tr-'V 
I«W?<lTV>4o 445, 7t£x.l4 
FSBL 1 tBL3^, BSLft^tf? V = > * 5 

[0 0 9 3] #3UKBSS1N4, Hi, ^2%Wmxm 

m-j uRSBLiJAifnv-^ais sLKeitLfcmff 

1-£fc*>#£&*, tt*tBL4JJ:0 f fB** t Wfl6i:4* o 
# h =7 > v X * K H if h IfrottAfW 3 *t#»4 * 1 £ 

tt^ffi t Rl^r-* i), r-oiji^i4«iB&i- 4 „ ■Kffi.g 
*NORl!-e(4 > v-xmm&itZtiX^Ztzito, - 

*NORffl*ifflL^, V-^Hk KU-f 

7- K^riRitcBftL^aiR^* u v?yy 
30 ^^»4K*g a*Sfi»:< v»fcv^?n^«*4o 
[0 0 9 4] &£MMMM 
*6*JfcJ$Rtt, v^i9>«FGfflH*»t*H i CRit 
*iV-^SNORlro^tt>i€ »J»«K 
Ell 8t4, %6mMMniZ&t>Z>jt*V-t)UT 

nWkWfcWzhka 445, pt-t'j-fe^r w cdii 
E&EU4, #5 Hife^B t Rl^T** iJHl 6 * f jUffl $ ft . 

[0 0 9 5] i<0>^'J-fc;ur UWCI4, Ell 8C0 4 9 

40 fy-^ (±y-^«lMS L*40TBIv-^*S S 
L) tf#mizmihtiX^Z 0 L/;#ot, *^*<6 
*SISOI4, mm (BUf^mSBLn, SBL n + 
1 4=4 criV-XUS S L) 3*~t\ztgHtbtiX\,* 
4o i<73p< j e , ;-t:;l'Tl^^c7)/N'^->-C(4, ^1-1^4 

nt&^as t ifcR-r* t ^^^siitfiiHyi 1 s 0*^4 < , 

Hi -*4**3B»0^*'J-tA'ru-f J: ■? -fe 
[0 0 9 6] 2(c||»^T-l4, «f 1 , * 2 HJfeJggg-CilJ 
•w 4, ±Vv hffi.MB L4540 f ±y-X||S L^aUEnip 
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#^>->'x? (ci5tt4SffrO&A^O ZtiUim 1 n 
fc*«&ALTi»aT*Sft L£HMtJEiS*fl:i:ftS£ 

[0097] my, iMnysBSu oje»=2 h/-t 

[0 0 9 8] tt 7 gflfflag 

ic, x^e i ;-t^TH'<D4-fe;u^-<o[5]s&|gi : £-^l-o & 

OgSSiifcfcU ££vMi[2 1 2 (CiftES-ta *> or* 
-So ifc, B2 0I:, %l%ffi&Wi^&Z>*f) Y 7> 

[0 0 9 9] 12 2 Olc^t^^'J h7>v**l±, -?-0 
<tf«#«ffi**i-4r- hi|«WR:a«, @JVf7 b*£SB 
L i fflor- MfijKRl Oat, Hlf? hi&SBL i + 
1 floor- Mfi«Rl 0 b fcj*»?>«ja$*LTv»& 0 wr 
- httJKIll 0 a, 1 0 bl±, •^•v^;Kf*ffi±0#)g 

Or- hffii^mi 4 «r^-csn»tcfl-*#^-cv»4 0 

Mr- MfittK 10a, 10b <?-*L-r*tjJ'., m 1 UMM 

miz£\fz>y- hftftn o tra«oi^iiit4rwi-*o 

1-ft*>*>, y-HHHO ali, TV^^JRI=, * h 
A|6« 11a, JBffcR 12a, h y -rtftHUK 13 a* 
<bfil$;$iiTv>& 0 r- M&KHl Obi±, T 

■ *fcJtK, ** V ±tmm lib, fifclffi 12b, Y-y 

■fmmmi 3 bfrhmi&2tix^& 0 #hi*&i#mi 1 

a , lib, gffcH 12a, 12b, h v fK&mm 1 3 
a, 1 3 b-£-*l -FfUi, mi $ktkW*mz}HiZ>*'h A*g 
Ml 1, SfbBl 12, h 7 1 3 t |5j*£o*t 

[oioo] r- h&ftflti o bofiftii-2 

biW'tU®«* "* 1 IE*««R 1 " , r-hffi 
1110 a OgftR 12a^^tU:« "* 2 12 
«St«cR2" , r-HKIMt««-* "^3<?)fjSR3" 

fcv^ 0 $ii«i-eii, «ff*lft¥ft (+t'j7h7 

y 7°) Ofr**** (g 1 BBttffiJftR lfclO f t2 1211® 
*R2) **!SWttK$5«3:ft, -5-OfflOfif8 (I3<Of 
*R3) **#-##0«S#1^74^^^o iOfcft, i> 

h 7 > * »;*»ft s titzm^mm. t % ^ x 

[0 10 1] COffl[jgOfiJ*l±S-*^>4o -?-0— oti, 




*UC< v>c tc^^,, ttz, fifiOfiJ*l±, #lffll±«it1- 

OlijWc, Liv>HEAf-^MOSl«3> hn- 
;V h y > 9 iZ X t) J- ^ *n><DO N/O F F iiWWX' 
£&arK&*o SfcSffi^ffi* 
K £ffc L ft v^ffittCSfLS jft § ft flj jft r * 

So 

[o i o 2] M^or- v&mmi o a, iobwor 

io -h«&tiRl4l±, fcfc x-lfCVDSltJ: »)J&jSLfc» 

[0103] z\<dy- vmmmmnm**>z> : %.fc-%& 

*JKt»Affl5±T, i Officii 4— ai-yf->ricJ: 
>}|^*i-So y-biSil0a, 10b 

20 i„ -E-L-C, r-KSItKl 0 a, 10b±« 
r- httJIUgl 0 a , 10 bW^r- h 

t, iir- h«fi»«fl|jfi**5BjSi-*„ fti>\ :»x. ; 
^^o*-^<x 7 f->^t^jhi-^*!), r- 

illOa, 1 0 b±K : P*!>H:x y h • 

fetxlfja-ffc^'j 3>R**<JgJSLrt J:v» 0 -?-om 
(±, ^lHife^i:llWcLT7-KijaWLO^fi!tIg 

[0 10 4] o^tc, COii^iKoW^tt^^'J 
30 Oftf£Kov>T, 7- K*WL 1 KSfa$nfc«»©> 
tn7>yX?Mll, M2 1, -*«tcSiWi-4o , 
0 2 1(A) (±, #S&*^«5^'f T^W:3e*ft**i- " 
HftRU 12 2 1 (B) li#Sa*ttft«r«i-* : ?-W ; W 
12, 122 2 (A) , (B) JlttAIULI^O/*^ T^KJt 
ftfrSr^i-BIIISH, 122 3 (A) (±M*B#co/^ T^IS: 
Sfe*#*jjS-f-HRHU 12 2 3 (B) «*ftf|S**i-*^ 
»MI2T-*So 
[0 10 5] iq-7- K* (^CTii, W 

L 1 ) na4*>*U-t^/KWLai^!li:-jgLTfT^ 0 
40 02 l izmirx n (c, pt^eu > 5 >yx^w| i , H2 

EVMtRl, R 2 0t**>f>K#£:&<fc£fH *lC±o 
SJVf y h-SlSBL 1, SBL2, -is X imiv-X 
«SSL1, S S L 2, -omEen*DOU5£/^->* 
*46So i-ft*?*., 0 2 1O09TM4, ^^'J YyyVT, 
?M 1 1 0^l|21tli^R It, ^^Vl-^^y^^M 
2 1*3*1, &2S1E1HttRl, R2 tK*? Fx^ 

SBL1, S B L 2 tHU V — ^jjSHS S L 2 IC, B>t5eO^ 

ms, vssoSE*enirai--5>o *-^x 
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S L 1 li*-7*>i U f^D-tO^ 
Sin, S3R7- KigWL 1 H#r5£c9lEttEE, 
fcirxlf 6 VtEpJnU <fi^IK7-mWL2~W 

[0106] lot^M^ftT, m£&z-ttg.n<Dm 
tcepias^aESJEKJ: ft, ^fgoftsff (-5V) ** 

mnZtltzElVv hiHSBL 1, S B L 2 & <fc ?/flJ V - 
*&S S L 2 pffl*«W«tt©«ffia«Sv»£2# 
<gfc&ft, *1. »2SSifc»ffli:ra*«J|Ea 

<0Vthe =-2. 5V--2. 3 Vi'feJS^LT, fi 
&*:RS!©Vthp (^-0. 5 V) KjEffc1-4 0 
[0 10 7] ^aWfTO^*'; h7>v'X*Ml 

2, 2 2, -Tli, y- h V-**7t«i KW > fcO 

[0 10 8] i05##a**ffi-Cti, «flfO«*JlDa* 
1 0 p s WTtftJfei ft l«JSL±fl< **o"*fc» Z<D 

atr? h*sBL i *%-$-pw^mom 

ff«R 1 Sfcli*2K*«ttR 2 IcRgg^ixSTt*, 
ii«lO#iii*^l»Jt-CS*o 
[0 1091 IMSBL, s s L^<oensn«E 

S < ft ft , CHE &\ttXl± 1 /<4 h 

(B) e*T*o7t-}§ife?!i#Sji*^r«i«:-t^»*«, 
*f6ffi?fcSg-eiii*n/^ h (kB) a±t»au*i 

O & jj-f 4 ft £ a* Difgr- * 4 o 

[oiio] s?*tbLTi±, ^-ya*mi,*at*t + 

*2IB1ffHfcR 2<Dtf7 h Sr«*ffl-f»^ 0 2 2 
(A) IC/T^-T BlfyKISBLl, S B L 2 , 

-uBrJ&o KU'f >ms.. tzt 5 v centra 




U iiJv-XUS S L 1 , SSL 2, -texi/mmzo 

V£epiQl-*o itz, *HR7-KtWL2, WL3, 

C<O^T% Sc*ii5L*f#l?>7- K«WL 1 6C@f^ 

4 0 ifucift, 7- K&WL l tt/j^^e 'J b 

7>v**M2 1, -«!>*2B1i**R 2#»#a*tt 

^'J h7>->'^?Mi l »i, Ll^iSE^Kii 
ft* 7 ttffi -?-Oft> *>Lrt:**'J h 
7 > V * 9 i -ft- L T -f U f - + - -ytf;}* V - * igU:: «E#t 
fcfflltfy h*SBL2*©«ESEffc*. H^L5rV^-fe> 
^T>^-eii«LTK*ai1-o *lEfi*R ICS 
*aUi, KU^tffi-l. 5 V^±fEtl±iS^|6]^ 

[0111] tz^-c, ft*;i"f*WCMOSl3> 

[0 11 2] **»JB3R<OJ:^tc^ + 4.^+*« («3 
coMi^R3) HMOS h^^y^^^JSStLfcflljt-r 
l±, ^3Of[ltR3tC*lt-?>M0S b5>->'X^(0L§ 
v>fflmJEVth(M0S) fctxtf-0. 5V--0. 7 

* <0 L § v»«Ei t * § < 1ST LStfcffi L WilL***** L 
±TttSt, MOSI©3>hn-^h7V-^^i { 

[0113] mm, »i, « 2 nife^^ t mm. 

FN h >*»; >^*/il±E* h 'J v^lr 

fctxifi2 3 (A) i:^1"± ^ (c, ^rT<07- 
KIWL 1 , WL 2, -tC-5V, ^TOliie-y hfftS 
BL1, S B L 2 , ^TCOilJV-^HS S L 1 , S 
SL2, -iSXff&1R (p7x;VW) tC5V5-EnjDl- 

4o 

[0114]^itm:ft,SI23 (B) i:ft<t9 
5 1 # fe^ U «t 4 ri*B*HH± 1 0 m s gJS * fffiftf g , 
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If 100ms t,zit<< 1 ffi&±&W £ titzo * fc, 

[0 115] JSl±«>**ji*, BE*tbLiJiJ/ri*<o^ 

£1X108 BfiLh, f - * lOf, 'J - Kf-f 

X 1 0 ^l±«SET§ £ c t o fc 0 * 

fc, f-^fitttttttli* 1X106 HWf-^t^M 

ftT^ssr, io¥tatJ£Lfco =w»ao2if 

7r-<;v?:SSfb-r-5-fc^J:i5, y-hftliO. l/< 
m i tz l± -5- tl&T t -C»i«Mk**T»rfiB-C* -2. o 
[0 116] tt8 3MfflB*S 

SiNORIroWM^^'J KH-T*. 
[0 1 1 7] 0 2 4 l±, »8*iSUB18t:«4>* y-fe* 

ORlot'J-t^TKriio fcViU 'J 
-fe;i/7l"fCI±, t^tny^yx^c, v-x • K 
H -t^ **&j£«*CHBl&ft 

i 7 bn-;ur- h^it^n-Tv^o -?-lt, 
fcf? b^ip]i:a^-i) j'^'J h7>.y'X^Ml 1, Ml 

2, hn-;i/r- hzxmm&irusm 

mCL 1 a, i^<03>bn-;py-h^IS^n 
MfllftCLl b, fflW>JUK« Lt'7 hTffilcjg 
n7>y^^M2 1, M22, •••<£>— > h o- 

n>r- YZ&m&m-tzmm&cL 2 a, t^=>h 

n-*y->4*a«»ti«»aCL2 b, -5WK»t 
[0118112 4Kfcv*Tr»i, #WfMM**- + */HB 

[0 1 1 9] HI 2 5K, $8flJfe®SUC#* F7>v^ 

t« Affitii 

l.afldJll2, b 7 7'Jfe^Bil 3frh%Z>Y- htm 

mi o«-^LT>^'j F7>vx^©y- ymmi 5 a* 

mmztix^&c z\<7>y- VMM 1 5 t±, BI^L*^? 
- KiiaWL£$:-r±JfK&eiCgM*$*l, 7-K*|6)0 

[0 12 0] — # % K7>y^Wff?-)^|5| 



MfllOBIkry HISBL i, S B L i + 1 ±K, a > h 
n-;u h 7>V*9<DY- 6 a#Jgj££*tT 

i>*o f<oy-hffiiI16ali:, 3>hD-jwr- 
h C GrfM&2iir^2> 0 a> ha-jur- V CG ty 

- YW.&1 5 t^raii, X^-^^S 1 6 bCi 

[0121] coy-=e'j-b;KO^jS-e«±, tztx.tf* V 

- vmmmi otv- f-msi 5 1 £isk 

->£t*- HSItKl 6 aT-I% X^-f«l 6 

[0 12 2] £©J:3KLTjejSSftfch9>5>**W 
yfl^lTI. /W7XMlt 3&*Wt=»7*tt 

1, »2ffi*««R2»:#Sa**:fT^*»S*»»±, ^> 

tCJ: l?ttflif4o "tftfet), tfyhfiBLl, BL2, 
-HAT- 5 V<OSEE*epiDLT±3#, ##a**ff^ 

30 »* 6 v*epioi _ 4o cii^J: ioiEKsenjD«>3> 

KU7HT, -f-d-C, ± »3^S#SrS(?LTV^ 
r- h 1 5 (c «t >3 S a, y h 

h 9 > ? L § V>HSE* J , ifi*tt»<0 V the 

2. 5V — 2. 3 vi>t.*^Lt, #sa**asov 

thp (^-0. 5V) USEfkf*. 
[0 12 3] — #&&**fr^fc< fev>flj4>3> h 
n-;uy-hCG(±, 0 Vifcl±-5 VlgwtlEt 
en*p-f--5>o Z(Da> Yti-)UY- Y CGT<DpM^^ 
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(19) 



[oi2 4] ;«ti^stii, mmmw^mtm 
[0125] a*aifcii, ^.-^m^&Lim^t 

i. 5V, y-7«i:ov, *Lty-H:-4. 5V 

* Hiirai- « » i mm 7 nm^s t * 0 * ** 

U *Httfifli> vl<7)lf-y h^(6]W*aH (fcT? h 
«BL1, BL2, •••) **7- KJHH:B«Lfc2 

fcra^lC, \£-j YHtfiW&MmzttL-l. 5Vt0V 

*3E£K6PiiDi-*i» - i. 5v*en*nufc*a« (t* 

»E*ai ? iir L S v»-f - ^ flSO^BTIS fc 4 o t l s 

s c ■*■«*>*>, i monism u»ft^ i?!irfc{cL* 

2 BOttflsfc&Ri: 1 ^~ 
2>4>R*Hi L\z 4 EOtbfP^ * **3S1"* - t 

[0126] mf&Ltzm<omffi}&mtmm-?& 

[0 12 7] « 9 %Ms3&B 

v - * UN 0 R <D > * V SST-ffil tw Hi" * o 
[0 12 8] 0 2 6I±, * 9 3Ufi«BlfcfM> 

r wo*jft«*jjH-ia»Bi-c*4o :o«n*7 

tmtCLl, CL2, -K»«S*tfcM0S*a«>3 

tUZ, ¥- hjJ*7- KUWL 1 , WL2, ft 

[0 1 2 9] 02 7 (A) tC. «9||H^8C««>'C 
'j-fe;vo^ico^jt^J^^-f-o CKEM^'j-t^Mtiiti, 
HS7*ja0BJR (02 0) k^-*** v -fejumiStit^^. 
fc , flt 1 EffffittR 1 , * 2 KffftttR 2 is i tf£ 3 «9 

n-;wy-hCGt, f«)3 > h h CG fcte 

MWMiSft, -f-ir*^*fSiPI«»:K»tf>^ 7-KHW 
H=»SS3*uty- Mtl 5 a, 15btttt4. 
3> h n-;uy- h C Gt±, v-*{IJi: KU-f >®JT*^ 
H8jt::5MSIS*i.7t2o<ay- hfl|«^^->, 
Y- YW&\ 5aty- hiiffill 0 a kO«tl^?- 

y- msi 5 b ty- usiii o b t<omm 

[0 13 0] z.<D**v*)\s<n>^*h^W&<r>-w\z 
H^Xit. tztz.i£, Y- MfiNkKl 0 a, lObtr 



-Htl5a, 1 5 b fc4*#*K*£ffifcJ8JfcLrt: 
ft, 2o«oy-Hgl5a, 1 5 b<0/<*->->y 
WfU, y- MfiltK 1 0 a . 1 0 b4— ML-CiDX-t 

.TfUcJ: HfcT? hiSS B L ifflQi:, SUtf-v Ml 
SBL i + liffltc^raWC^L-C, 2oc5y-HI 
15 a, 15bty-hffiiI10a, l0bco«S^' 

io 15 a, 15bty-FMl0a, 10b<7>*Jf^' 
^->K(c, y- MfiliKl 7t^>h a-)UY- h G 

[0 13 1] zoXnizMf&Ztitzfev-bA'T'it, f$ 

7 nmrm t mmzmms % 

^ 7- K»K**S*lfc 

5V- — 0. 7 VKifcSeSfi&o 
lf?F*BLi, BL i + 1 tftf >P*e»ffi*±»=, * 

coy- h*g«^i o a, i o bZfrLxy- hmm 1 5 

a, 15 btfffieStU CfLKJ: •) J**'; h 9>->'^^ 

[0 13 2] 12 7 (B) ».9**^®i=ff*>* 
'J-feA'0«(2©l|jMli:«t. fltrfS L-TtEF 2 7 (A) T 
Iiy-Hfil5a, 1 5 b*«2on5-MIS*iTv»fc 
ico^^e 'J-trJUSit-CJi^*'; h^Vv'X^coy- 

*o ^oy- 8ttH2 6»Cfitt*7- KKIWL 
30 tflltftL, ONO'^'f ^oy-Mftilftill OtMC^ 
T*, "f^conv hn-;vy- hCG±tc^LTV>^, 0 

. z<Dtztt>, oNo^-f ycoy- hmm$& i o 3>h 

n-;uy- h C G fc V-^ • Kl/-f (tff b^B 

L i StllBL i + 1) tOM*5f--v*;i/3BjSffii*»* 

■f * ^Jgja*ift*c*Jtt L fe««T6 c * 1 . »2C*««R 
1, R2t^4, n> hn-;by- bCGCOTCO 

. y- MfiNtRi 7M£m<wmmfrh%*). z\<r>&m<n 

40 -5> 0 

[0 13 3] iO*2©#a«>>*'J-fe;Hl, 
ffi*«r*LfcO NO ^ycoy- M&«1 0*2on 
^«i-4£«»5ft c 4:»'^o pW»ii (tf^ 

F^BLi, B L i + 1) 7i s J^fiK$n^n 7x;pw± 
K, a> hn-jpy- hoy- h«JB^^-> (17, 
CG) Srlfy h*I$»c«C»*Lfc», 

i«i8t^iiiiit*u ccoj»mssty- Me 

SSBI 1 0 £7 - K*iajuftv^<^->tc— JiLTUPIi- 
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> Y y > V *9 <7)Lb^mM&.*WLfct Z> 4 * 

>i£A£^*;WFM*Ii3£C*f Ltlrv\ n > h □ — ;i/ 

So 

[0 1 3 4] S2 7 (A) itzit (B) ^^t'J-t^ 

y \>m tr 7- ■K2f|pjKR»L;t2 > * 'J -t^-P^St L 
Tj3*) , >*'J h 5 >->'X^cd^l|etgffiMR 1 , m2 
E*a*R 2 K##a**fr^*»S*»tt, If* h&^JE 
tr- 5 Vi: *-zr>t-tZfriZ3:t)m®-fZo 
**0K£T©7- K«WLU6 VO^flEfcEPflD LTj3 

0>*EEfllil]OJlWEI±, 7- K*^OWEBlJra#5fe-C, tf 

y Y&^<DmE.mafi i fex$>vXi> ztuzx *) y 

JESEEntJDCOy- MSI 5 a, 15b (i/cl±18) 

^ * 'J h 9 > * L # v>flEi J , ?H*tt3BO V the 
[0 13 5] Z\<Dt # 3> ho-;nHCLI±BlfSccoftm 

E**en*n$ttTv^cii:^(b, pi^»fi oj.tr ? 

HSBLi, SB L i + 1) tf»t>#0 f «&£2JifcMl«| 

9 % j^st r- 1± , m 7 wmm t itm i x > < > * * - 
[oi3 6] do#sji*^rft-ci±, tt<onjfe^st t n 

[0 13 7] SE*ffiLi±, *7JtitiSff2:n«|K, 

fc*> Ki"f >miz- 1 . 5 V, V-XflKOV, n>h 

G) K- 8 V, f UT> -=e'J h 5 yyx^or- h (7 
- KIWL) K-4. 5 V^EPiPl-^^t-Cit^T-^ 

& o 

[0 13 8] ^coil^HiLlciJV^Tt, ^ 7 USS 




•9, -?-OL§v»ffi«XE«|»S:iiLT8t*mL«ia[0±|R 

[0139] mm, ttLvnmifmtmMr-ftoo * 

- hftl±0. 1 A im*fcli-€-n«T*-C««lfk4 f Br8BT 
io [0140] ElT\ * 1 0 , * 1 1 ISiftJgSRU, « 1 - 

[0 14 1] ttl O^jMUKffli 

m i o nifcjBSMi, h 
^ B B B *fflv^-^}f^i4i}i^feti^e tar, s i7"y 

[0142] 028 l±, iOSi i-ySBlS^^U h 7 

s i 7"ys B B a i!^«iii4^^ utii, ^©y- vmrnm 
2 o ^\ v j*smm 2 1 , ^©±offi«ftt l 
tos i 7-y^ B B a 2 2, texvs i i-;m&2 2 ill 

8ftrtR2 3tHMo -^OteOW^, EP*,^*^ 
Wis + 7^.^W, 7-XHMSL, S 

SL, lf?HBL, MS L, S B L > 7-K«IWL 
»±, »l~»8SOft3BfflfcRI»T*4o 
[0 14 3] Si ±y^ B B B 2 2 «±, ^(D^^X (Bg) 
*«, *f* t < <±1 0 nm&T, fflx.l*4. OnralSf 

so i^^sit^ s a a m±im.itm 2 3 t*^fa eu 

ii»t4#hAi|B»R2 ll±, (S i7"y*S 

bb 2 2) 75 J *MJlCifiv^ t tOBftt, « 1 

J: l)^^<, &F8H&\zmcX2. 6nm*^5, 0 

nmlTOiirtr-Itittli. 4. o 

[0 14 4] Z\<7)£ : )%mJ&.<V*f) Y 7 > V X * <r>m. 

m.x\t. *YJ*imm2 i©«nm, t^tfLP-cv 

Dft-CsKh AMJIII2 1 W±{C, 1tm<OS i7"y^ B B B 2 
io 2«tJo Sfc, S i 7-y^ B B B 2 2 tS^&trJ: n 
K, ®SfblK2 3 4-, «i»f 7 nmlJt'L P-C VDlci 
»)ffiltSo :©LP-CVDfli, JS^-tf^DC S 

i:N 2 oom^^^, a&KiaaE^x-if 7 o ovti- 

i. C^tiS i7"/^ B B B 2 2liBfcftM2 3lcSK>ii3! 
tt, ^fkm2 3«®^¥S'fb$^-£>o ¥mtw*+&* 
»*I4, «rfct=JFfift^n-t^ (flilfCMP*) 
Hiv. ^Wf« 7- K»i:«: ISKL, r 

^ms i ^yisfia^^y h7v-7xH^j«. 

so [0 14 5] COidUifcjfcSftfcS i f-^^ B B B 2 2 
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1 e vmmt ztiz 0 :©^i?oi*<osityg a a a 

2 2 JS, &®<D&AW.l-'k&nx-£Z>o S i-fy 

[0 14 6] 311 l^jjfeF.ge 
&1 llfeMSMi, h7>y^^?)lff«ft 

[0 14 7] 0 2 9 l±. -Wg^^-SlJFGS^^'J b 7 

*a*so i&tetcflMs^ ^<^r- ngj*M3 o^\ 

U-T-OVY- h 3 2 ***iitr»ftlR3 3 fc*»c>4 

*. ci(o®aa«-t!i7n-x-f h 3 2 ii, 110 

[0 14 8] SO I&#Efc LTIi, ftK-ft^t'/'ja 

S&BMfcJIfcJBJSLfcS IMOX (Separation by Impl 
anted Oxygen) —~fi<F>~s ') 3 >S^SSffitw^fk 

IH*^j£ Lfl6W*m t SI ■> ***fc*fr*«Kft t'^ffl 

Ltson«i±, fi#ifisuB, »mmitm3 4 

=i>m 3 5 b*b1t&*tLs ->'J3VI3 5 
rtt=» SJV-^i&S S L (V-X**B»1Hj*S) , ntr 

**«IMRSUBCftit-C, -fvXJ-v? 

t7T^7S«ftfflV^Ul/>o 

[0 l 4 9] tMUfl-t^n— ^ b 3 2li, fl 

t<0FG!O7D-f-f hi. Zn&ZtfWZ. 

1*5. 0 nraeflEt\ HgjWRlf 8 nmJfWftli 
S i MciPlLfcfc :£fl!K;j3lt&** 
l*A»IMt3 ll±, illMSi^^* a* 

CT2. 5am*f>4. 0 nmifOtlrttiHK 
tl^ 0 C^-Cli, ft*>i$y>2. 5nmOPtLfc, 
[0 15 0] ^IffiEco^-^'J h 7>-y*9<DWL 

ifCli, S0Ii«±i:**hA«6il3 1*«Lt 
ft, 09x.lfLP-CVDfeT*, *-hA«6*iM3 1 ?>_tlC 
#'J">'J3>R (ftftftU*: 5nm) SrjjER-j-*. 
LP-CVD-Cli, g^355DCSt7>t^7^S 

&tiL&m* f mz.i£ 6 5 ottti. ort-, taj 




& e Z Si Hi, ^«B«-tija7D-x^ >y 

Y-Y32 fcLT«ffi1-4o -toft, 

®SB^«IS7 0-x^ F32 £S#&tf <£ d 

K, ®tfbB!3 3 £, £5x1*9 nmtSt'L P-C VDtCt 
•)j£R1-4. I«LP-CVDT*li, Ift#^4*DCS 
tN 2 0<0&<g-2fx. *KiBft3i*'WA.f 7 OOttt 

-&o ft»ai7D-f^ h 3 2 im 

fbH3 3tca*^in, 3S®* s ¥Jfifb?it 
io *„ ¥iHb^+#£&£-tt, Sffeic^pfflfbT'n-b^ 
(flfxtfCMPI?) ttiUiK 7-FSW 

->->y-rz,T.mZig;T. iSRSUBHMMFGS.**'; 

[0 15 1] -Oi^tcSO 7n-x-< 

[0 15 2] ^MM 

20 W±^-<T#^:^1-^1 lUifeBSHciiHT, SfcK 

[0 15 3] ±KL^UmMmXi±, m&iFNh>* 

[0 15 4] t < ir0^Li:V^D I NORlif, -ffeO 
[0 15 5] ^H^icfctt* "TliW»wflltk<b*it^:* 

T'S-S-trdfc^f), y- MftltR3j*NO(Hi-tride-0xid 
e) I5;I.MN0SmoT4*|IWlfflTi4„ 
[0 15 6] 2p:H^I±, ^.^ > K7o>I^»tS^ 

* y © n uvitrmt ra-*«± ic*«{b l/;x 

So 

[0 15 7] 

[0 15 8] 2 t: y h/4r;HBttO»£-l±. 
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- [0 15 9] fcLti *»9ifcJ:oT, x^-'j >^ 

[01] *l*i6JB!R 'J ttBo.** 
'J -fc^T W HJS§0-C£.l>o 

[02] *i*ifcjgS8t=«4N0Ra> j e , J-t;uri"f 
<7> I Pffi0'C£>-l>o 

[0 3] HSlltiSJgfflKftiNORffl^^'J-fe^TW^ 
Kov»T, @2<75B-B' *KftofcIfirfl*&A£J| 

[04] mimmmz%&jt**) h?>y**©«7- 

[05] *ilEN0gKt=4ft&.j<*'J Y7>vx?nm% 
[0 ^ ] Hi HifeJg^t:#4 > * h 5 > vt. * <dw.J>- 

[0 7] Hi JUtigflKfllt ^n7>y'X^ Ofg* 

[08] *lHik?gS»tc«-5>*y F7>y'x?otl 
&*Mfls*grJ- 7 - K*|6jOl£±Bf®0-Cab i o 

[09] hi 9ktmmz%& * * h ? >• * ©m* 

[010] »2HEJteBSH:«*> j e'j h 7 
ffl*Sii* (1 If? h*#&*) ttSlt^1-»fffi0T-;fc 

So 

[011] *2HifiJB«*=«4j«*'J h7>->***«oM 
(2t'7 «3RS:^1-»fBH-C* 

4o 

[012] i3HiISi:«SW^i^*'J^i^^ 
* V -t ;p r u *R/& i m-t BBHT* 4 0 

[0 13] *3*JSJgS8^«*»*V-X«lNORa^ 
*y -t;V7U-f^Ilt*^o 

[014] *3*iS3g3K»:«*»(|v.-x«iNORS^ 
^'J-t^TU-ncour, 013OA-A' ftKf&ofc 

[015] flUJUfeJEWKfttjMV-XfcNOR&Ji 
[016] HSlSJfc^K^S^Jff&te;** >jHlO 
[01 7] *5ltiS}BS!l»=«4*iiV-X«lN0Rfi> 




[01 8] H6fi^sn;#.5>#;iv-*&NORg* 

* 'j -t ;p r -f <o¥® ei t-£> 4 o 

[019] *7*JfcJB»K«*#«v-**N0RS.* 

* 'j -t;U7 W £ 4 -t;U7>^i-U^0T*-5. o 

[020] m? 9&mmz&& * * >j i-7>->^^ 

ii**-t-Kf®l2T'*4o 
[0 2 1]- (A) l±g7HJ&MK#.&p<*'J-fe*7U 

io (B) f±##ii^i6^*^1-*^»fffi0T**4o 

[022] (a), (b) ti, mmmmiz&z* * 

8&0T-*4 O 

[02 3] (A) ii*7*ljflBJ»fc«4.*- ! e';-fc;u7U' 
^M*B$<^V7*|££&#£7Kr@S&0, (B) l± 

[02 4] *8*jS®»K«4ffi2S»J||iNORffl*-*'; 

[02 5] H 8 HIStMc^* ^tn7>y'x^ «I 
20 igt^l-ifffi0-eot)4o 

[02 6] »9.*»JgJ!Hc«4iE»»»N0Rfi>*'; 

-t ;u r u <7)m& * Tjk-r&mms&m-eh z, 0 

[02 7] (A) l±»9St*3^38lK«4>-*';-t^O|S 
K&flMffllfc^l'WMBI, (B) tt*2<&«ifi««:jjrj- 
»f®0t l ab-5. o 

[028] hi onis^(c#-6 s i ±;mikm**v 

h y > * <D 7 - Kyj ffi]<0Bf® 0-C* £„ 
[0 2 9] Hi lfgffi^SlK#*$^H!|FGiM*'J 

so [ff^ORW] 

10, 14, 16a, 16b, 17, 20, 3 0-r-> 
M&HUR, 11, 11a, lib, 21, 3 1-**hA 

tmm. i2, i2, 1 2 b-a-fkBt^ 13, 13, 1 

3b-h7^«(UI, 15, 15 a, 15 b, 18-y 

2 2-Sity»i, 2 3, 3 3 
3 2-M7>SiJS7a --r -f >7*y- K 3 4 -fl-flR 
ftit, 3 5-y'j3>I, SUB-fiftSS, W-n 
■7^1/, S-v-^7p*fi%^*ft, D- KW 

ISO-^ifflM, Mll*->*n?> 
40 S 1 l^--fcl/? h h7>-^^, BLlf- 

bf-y HH, MB L l*-±tf 7 hi®, SBL l^-fljtf 

SL1*-V-^H, MSL1*-±V-^ 
8L SSL 1*-BIV-**U WLlf-7-Kg, S " 
Gl lf-iM, CG-a> hn-;i/r- CL- 
3y Fn-;H|, B C — kfy h 3 > ^ ^ h , SC-V- 
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documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

$ BLACK BORDERS 

E3 IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
E) FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

)2l COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: ' 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



